The monophyly of Spintharinae is supported in agreement with previous analysis of Theridiidae by Agnarsson and Arnedo et al. We study the relationships of the genera within Spintharinae. Fourteen species in the genera Chrosiothes, Episinus, Spintharus, Stemmops, and Thwaitesia constituted the ingroup, while five species from the genera Euryopis and Dipoena (Hadrotarsinae), as well as Latrodectus and Steatoda (Latrodectinae), served as outgroup taxa. The character matrix included 49 morphological characters. Parsimony analyses using several character weighting strategies supported the monophyly of Spintharinae with Stemmops as sister to a clade that includes the remaining ingroup taxa. Chrosiothes emerged as sister to Episinus + Spintharus + Thwaitesia which formed a polytomy. The equally weighted, successive weighted, and preferred implied weight topologies, were all logically consistent. A key to the genera of Spintharinae and diagnoses for each genus are given.
Introduction
The Theridiidae, popularly known as cobweb or comb-footed spiders, ranks as one of the most species rich spider families, with 121 genera and 2,351 species distributed worldwide (Arnedo et al. 2004; Agnarsson 2004; Platnick 2013) . Theridiids exhibit extreme diversity in morphology, ecology, and behavior, and show a particularly diverse array of web types, from simple to complex (Arnedo et al. 2004; Agnarsson 2004; Eberhard et al. 2008) . Despite important recent advances in the systematics and classification of the family (e.g., Arnedo et al. 2004; Agnarsson 2004) , generic relationships are not completely understood, and some theridiid genera are poorly delimited and probably para-or polyphyletic (Arnedo et al. 2004) .
Theridiids are generalists feeding on whatever prey are caught in their webs; however, some are specialists, such as Chrosiothes tonala (Levi 1954) , a predator of termites (Eberhard 1991) . Most genera of the subfamily Spintharinae present a modified web. The genera Spintharus, Episinus and Thwaitesia build a web with an "H"-like shape, while Chrosiothes builds a sheet-like web, presumably because of a specialization for their prey (Eberhard 1991; Agnarsson 2004; Eberhard et al. 2008) . Although all genera present sexual dimorphism in size, behavior differs considerably among genera. Also, the silken egg sacs are complex and diverse (Eberhard et al. 2008) , with the outermost fibers densely spun in Latrodectus, while the outermost fibers are loosely woven in Episinus and Thwaitesia (Agnarsson 2004) . Levi and Levi (1962) made the first comprehensive effort to define the genera of the family Theridiidae. They reduced the number of genera from 140 to 50 and provided a classification. However, they did not address a formal higher classification or phylogeny. It was not until the work by Forster et al. (1990) that a formal proposal was made for two Theridiidae subfamilies, Hadrotarsinae and Spintharinae, with possible defining synapomorphies.
Studied characters are morphological, as well as from behavior and web building. Morphological characters are 20 from the prosoma, nine from the opisthosoma, 13 from male genitalia, one from female genitalia, and one from spinnerets. Five additional characters from behavior were obtained from the literature.
Somatic morphology 01. Distance between lateral eyes: (0) noticeable, eyes separate with respect to each other more than an eye diameter (Fig. 6A, B) , (1) eyes adjacent to each other (Fig. 6C, D) . 02. Distance between posterior median eyes with respect to lateral eyes: (0) separate from lateral eyes by at least one eye diameter (Fig. 6A, B) , (1) adjacent to lateral eyes (Fig. 6C, D) . 03. Distance between posterior median eyes: (0) less than an eye diameter, (1) about an eye diameter, (2) two or more eye diameters. 04. Fovea of carapace: (0) shallow, inconspicuous, (1) concave, conspicuous (Fig. 6A, B) . 05. Carapace hairiness: (0) sparsely or patchily hirsute, (1) densely hirsute. 06. Color of carapace: (0) pale, (1) dark. 07. Color pattern of carapace: (0) apparently absent, (1) present. Several ingroup taxa, such as Stemmops, have markings more or less uniformly distributed throughout carapace. Other taxa have an evenly colored carapace. 08. Carapace height in relation to height of clypeus: (0) subequal, (1) two or three times size of clypeus. Carapace height was measured at its highest point, laterally. 09. Shape of clypeus laterally: (0) concave, (1) straight. 10. Length of chelicera in relation to height of clypeus: (0) subequal, (1) two or three times height of clypeus. 11. Cheliceral base: (0) broad, (1) narrow. In a broad chelicerum its base corresponds to more than half its length (about 60%), while in a narrow chelicerum it corresponds to about half the length of the appendage. 12. Paturon length: (0) short, (1) long. The paturon is the basal segment of the chelicerae (Ubick et al. 2005) . Forster et al. (1990) and Griswold et al. (1998) pointed out that chelicerae in Hadrotarsinae are short and do not reach the coxal endites (state 0; Agnarsson 2004, fig. 5C ). In all other taxa the paturon overpasses coxal endites (state 1). 13. Color of chelicerae: (0) pale, (1) dark. 14. Cheliceral fangs: (0) small and thick, (1) long and slender. The classical hadrotarsine fang is long and slender, reaching from the apex of the shortened paturon to the tip of the palpal endites (Forster et al. 1990 (Agnarsson 2004, figs. 16G, 47E, 58G) , (1) palmate (Agnarsson 2004, fig. 9E ). 17. Shape of opisthosoma in dorsal view: (0) triangular (Fig. 8E) , (1) oval (Fig. 9C) , (2) trapezoidal (Fig. 8C) . 18. Humps of opisthosoma: (0) absent (Fig. 8A) , (1) present (Fig. 8C, E) . The opisthosoma of several species of Spintharinae may present humps in a variety of numbers and position, and they will be present over the anterior (e.g., Chrosiothes tonala and C. portalensis), median (e.g., Episinus cognatus) or posterior zone (e.g., E. amoenus and E. erythrophthalmus), and they may also be absent (e.g., C. chirica, C. silvaticus, Stemmops bicolor, S. ornatus, S. orsus, Spintharus flavidus, Thwaitesia affinis and T. bracteata). 19. Color pattern of opisthosoma in dorsal view: (0) spotted or with points ( Fig. 8D) , (1) leaf-like and spotted (Fig.  8B) , (2) homogenous (Fig. 10D ). As pointed out by Agnarsson (2004) , the patterns of tone and color of the opisthosoma in different species of theridiids, particularly in Spintharinae, are difficult to code into discrete characters. 20. Longitudinal band of silver spots in dorsal view of opisthosoma: (0) missing, (1) fig. 43A ). This character refers to the relative position of the insertion of the pedicel on the opisthosoma. For instance, the pedicel may insert relatively close to the epigynum (Agnarsson 2004) , so that in Chrosiothes, Thwaitesia, Spintharus, and Stemmops, opisthosomas appears inclined or higher, while in Episinus the opisthosoma appears straight (pedicel farther from epigynum). 23. Widest portion of opisthosoma in dorsal view: (0) anterior (Fig. 9B, C) , (1) (Agnarsson et al. 2007 ). However, this character refers to its general shape, which is herein proposed as a phylogenetic character. 31. Cymbial hood shape: (0) hook (Fig. 7A ), (1) half moon ( Fig. 7B) , (2) hat (Fig. 7C ). The cymbial hood in theridiids is variable in shape and tends to be small. In Latrodectinae and Hadrotarsinae the cymbial hood has an extension in the shape of a hook, although in Latrodectus the cymbium itself is highly modified and the hood appears to be reduced or absent. In Spintharinae, the hood is narrow and takes the shape of a half moon. However, in Spintharus the hood is more developed and such state is herein described as a hat. 32. Alveolar cavity of cymbium: (0) non sclerotized ( Fig. 7E ), (1) sclerotized (Fig. 7D ). Of all studied taxa, only
Thwaitesia has a sclerotized alveolar cavity of cymbium. This character, the deepest area of the cymbium (which is a concave structure), may be observed dorsally in cleared specimens, which avoids having to remove sclerotized structures of the palp, and their potential damage. 33. Borders of the base of embolus: (0) non lobate ( Fig. 7G) , (1) lobate (Fig. 7F ). Spider literature is not specific regarding parts of the embolus. For this analysis, it is divided in two portions: a generally broader, variously shaped base and a longer, thin flagellum. This character refers to the borders of the base of the embolus, which may be unmodified (state 0), or present large or smaller folds (state 1). 34. Arrangement of flagellum of embolus within cymbium: (0) without exceeding limits of cymbium ( Fig. 7F) , (1) exceeding limits of cymbium (Fig. 7G ). The flagellum of embolus may surpass the edge of the cymbium (e.g., Latrodectus, Stemmops, Episinus, Thwaitesia, Spintharus, and Chrosiothes), or in other cases, it remains contained within the limits of the cymbium (e.g., Dipoena and Euryopis). 35. Length of flagellum of embolus: (0) without exceeding the base of embolus, (1) exceeding the base of embolus (Fig. 7F, G) . The length of the flagellum is variable. In some cases the flagellum is long and goes beyond the base of embolus, from a short distance to several coils, while in other cases it is short and does not exceeded the base. 36. Arrangement of flagellum: (0) straight, (1) suboval to rounded, (2) spiral. The flagellum of embolus may consist of a simple bar-like, straight structure (state 0), passing by a short, yet circle-forming structure (state 1), reaching an extremely-coiled, spiral arrangement (state 2). 37. Shape of base of embolus: (0) entire, (1) lobed. The embolic base is variable in shape. However, theridiid species may be generally grouped in two main categories according to the contour of this structure. 38. Sperm duct trajectory of embolus: (0) counter-clockwise, (1) specific or unique architecture (Eberhard et al. 2008, fig. 10B ). Hadrotarsines are wandering ant specialists, so they do not build a prey-catching web (Benjamin & Zschokke 2003) . As a general attribute, theridiids (e.g., Latrodectus and Steatoda) build irregular webs, which may be considered the ancestral web-building pattern (state 0). Other genera appear to depart from the generalized pattern, and they make variously reduced or modified webs, for instance Episinus, Spintharus, Thwaitesia, and Chrosiothes (state 1). 46. Web shape: (0) irregular or undetermined (Eberhard et al. 2008, fig. 6B ), (1) "H"-like (Eberhard et al. 2008 , fig. 10B ), (2) sheet-like (Eberhard et al. 2008, figs. 9D, E) . Some theridiids (e.g., Latrodectus and Steatoda) build irregular webs. Other genera make simple line webs, either an H-shaped web with two gumfoot lines (Episinus and Spintharus) or a few presumably nonsticky lines (Thwaitesia), or a simple sheet web with knock-down threads as in Chrosiothes (Agnarsson 2004 ). 47. A peripheral retreat: (0) absent, (1) present. 48. Egg sac outermost fibers: (0) densely spun (Agnarsson 2004, fig. 88A , E, G), (1) loosely woven (Agnarsson 2004, fig. 88C ). It is clear that the egg sac webs are sometimes complex, and distinct from prey capture webs (Agnarsson 2004) . Egg sacs themselves are also diverse and are useful in distinguishing species in some theridiids (Eberhard et al. 2008) . In at least some spintharines the outermost fibers of the egg sac are loosely woven, such as in Thwaitesia and Episinus, compared to many other theridiids where all fibers are densely spun and thus the egg sac surface appears smooth (Agnarsson 2004 ). 49. Mirmecophagy: (0) present, (1) absent. Most theridiids are generalists on whatever prey their web catches.
However, some are specialists such as Euryopis and Dipoena, which are wandering predators of ants. 
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Results
Trees. We obtained 12 most parsimonious trees (L = 70, CI = 0.814, RI = 0.892, RC = 0.726) with PAUP, and 10 with TNT, in both cases with collapse option 3. Two trees were found with both programs under collapse option 1. Computing a strict consensus tree from the 12, 10, or two trees obtained from the above searches, yields the same topology. All genera emerged as monophyletic. In the strict consensus tree, Stemmops is sister to a clade that includes all other ingroup genera (Fig. 2) , the latter with their relationships unresolved. Bootstrap and Bremer support values (Fig. 3) , respectively, are high for the Spintharinae clade (78, 5), while the values for the genera that conform this subfamily are different, yet all on the high side: Stemmops (98, 3), Episinus (83, 2), Thwaitesisa (94, 2), and Chrosiothes (89, 3). The ingroup clade with the polytomy (Episinus + Thwaitesia + Spintarus + Chrosiothes) has a rather weak support value (54, 1). When a successive weighting analysis is performed, reweighting all characters with their rescaled consistency index (RC), six trees are obtained with collapse option 3, and this number is stable if additional reweight runs are performed. A similar analysis under collapse option 1 yields a single tree. Both, the strict consensus tree and the single tree, have the same topology (Fig. 3) . The latter topology maintains Stemmops as sister to the rest of Spintharinae. However, within the latter group, now Chrosiothes is sister to the remaining genera, which form a polytomy (Episinus + Spintharus + Thwaitesia). In a third analysis under implied weights (k = 1, 4, 5, 7, 8, and 10), either as a strict consensus of two trees (k = 1, 4, 5, 7) or as a single tree (k = 8 and 10), results were equivalent to the original topology from unweighted parsimony (Fig. 2) . Within the k value range selected, two other topologies were obtained. One (k = 2, 3, 9) that was non consistent with the reweighted tree (Fig. 4) , and a second one (k = 6), which was logically consistent (Fig. 5) . Both, of course, were consistent with the original unweighted tree (Fig. 2) . Groups. The monophyly of Spintharinae was corroborated (Fig. 2) (it should be noted that Agnarsson (2004) did not include Chrosiothes, and Stemmops was placed within Pholcommatinae). The monophyly of Spintharinae is supported by four synapomorphies: the dorsal margin of the comb bristle in the tarsus IV notched (character 26, Characters Taxa  36  37  38  39  40  41  42  43  44  45  46  47  48 fig. 84E ), the cymbial hood in a half moon shape (character 31, state 1) (Fig. 7B) , the distal portion of conductor enlarged (character 41, state 1) (Agnarsson 2004, fig. 46A-D) , and a complexly folded conductor (character 42, state 1) (Agnarsson 2004, fig. 90F ). The monophyly of the clade comprising Episinus + Chrosiothes + Spintharus + Thwaitesia is supported by behavioral character 45 (state 1) (Eberhard et al. 2008, figs. 8A-E, 10A-C), presence of a specific pattern of architecture of the web (Agnarsson 2004) . All other genera build undifferentiated webs, or do not build webs at all, such as in Stemmops (Levi 1955) . The monophyly of the ingroup genera is also supported, as follows: Stemmops (character 2, state 1, posterior median eyes adjacent to lateral eyes ( Fig. 6C-D) ; character 44, state 1, sclerotized ring present around spinnerets) (Agnarsson 2004, fig. 63B , 74A); Episinus (character 22, state 1, straight opisthosoma in relation to location of pedicel; character 23, state 2, posterior portion of opisthosoma in dorsal view, widest) ( Fig. 8D-E) ; Thwaitesia (character 3, state 1, an eye diameter for the distance between posterior median eyes; character 20, state 1, a longitudinal band of silver spots in dorsal view of opisthosoma, (Fig. 9D, 10A) ; character 32, state 1, sclerotized alveolar cavity of cymbium) (Fig.  7D) ; Spintharus (possibly character 31, state 2, hat-like cymbial hood shape, as only one species was included in the analysis) (Fig. 7C) ; and Chrosiothes (character 19, state 1, a leaf-like and spotted color pattern of dorsum of opisthosoma ( Fig. 8A-C) ; character 27, state 1, outer lateral tubercle on patella 1-4 conspicuous; character 30, state 2, a triangular shape of cymbium of pedipal; character 46, state 2, a sheet-like web shape) (Eberhard et al. 2008 , fig. 8A-E; 9A-E).
Episinus cognatus
The strict consensus of six equally most parsimonious trees (collapsing rule 3 applied), as well as the single tree (collapsing rule 1 applied) from the successive weighting analysis (Fig. 3) contained a new grouping: Episinus + Spintharus + Thwaitesia, which may have at least partial support from the following characters: leg I longer than leg IV (character 24, state 1, ci = 0.5), "H"-like web shape (character 46, state 1, ci = 1.0) (Eberhard et al. 2008, fig. 10A-C) , and egg sac outermost fibers loosely woven (character 48, state 1, ci = 1.0) (Agnarsson 2004, fig. 88C ). Of the three topologies obtained from the implied weights analysis, as mentioned above, one is equivalent to the tree from the unweighted analysis under both collapsing rules 1 and 3 (Fig. 2) . A second topology corresponds to one of two trees that resulted from the unweighted analysis under rule 1 (Fig. 4) . Here, within Spintharinae, excluding Stemmops, Spintharus emerged as sister to all other genera, and in turn, Thwaitesia is sister to Chrosiothes + Episinus. Only character 10 (state 1; length of chelicerae two or three times the height of clypeus) offers partial support to this topology, as it supports only Chrosiothes + Episinus (e.g., no potential support was found for Thwaitesia + Chrosiothes + Episinus). Moreover, the topology is logically inconsistent with that of the successive weighting analysis (Fig. 3) . Finally, a third topology corresponded to the second of the two trees that resulted from the unweighted analysis under rule 1 (Fig. 5) . Here, Spintharus was sister to Thwaitesia + Episinus, this topology is in agreement with the successive weighting analysis. Also, characters 24 (state 1; leg I longer than leg IV) and 46 (state 1; an "H"-like web shape) offer support for the grouping Spintharus + Thwaitesia + Episinus, while character 48 (state 1; a loosely woven outermost fibers of the egg sac) offers support to Thwaitesia + Episinus. As this topology is fully resolved, it is logically consistent with the successive weighting analysis, corresponds to one of the fundamental cladograms of the unweigthed analysis (under rule 1), and has potential support from three characters, it might be considered the preferred phylogenetic hypothesis. It should be pointed out, that relationships within Chrosiothes and Stemmops were also resolved. 
Discussion
The results of this study support Spintharinae as a monophyletic group, in agreement with Agnarsson (2004) and Arnedo et al. (2004) . This finding is of particular importance, because our morphological study included one additional genus, Chrosiothes (four species included), that was not part of Agnarsson´s phylogeny. Also, we included three species of Stemmops (different to the one used in Agnarsson´s study), whose position in supported within Spintharinae, rather than in Pholcommatinae as in Agnarsson´s study. Moreover, we used three more species of Episinus, and two different species of Thwaitesia, with respect to Agnarsson´s work. Having used one additional genus, as well as several different species relative to the previously analyzed taxa in Agnarsson´s study, makes our phylogeny relevant to support and complement the previous hypothesis of Spintharinae monophyly.
In addition to the monophyly of Spintharinae, our strict consensus tree from unweighted parsimony (trees n = 12 under collapsing rule 3; trees n = 2 under collapsing rule 1) had Stemmops as sister to all other genera, which in turn formed a polytomy (Episinus + Thwaitesia + Spintharus + Chrosiothes). However, all genera represented by two or more species (only Spintharus had one species) emerged individually as monophyletic (Fig. 2) . In a second analysis, performed with successive weighting of characters (Fig. 3) , Chrosiotes is sister to Episinus + Thwaitesia + Spintharus, the latter three with unresolved relationships. In summary, our unweighted tree places Stemmops as sister to all other spintharine genera. In the successive weighting analysis, Chrosiothes is sister to Episinus + Thwaitesia + Spintharus (in a polytomy), possibly because its specific pattern of a sheet-like web (character 46, state 2) (Eberhard et al. 2008, fig. 8A-E; 9A-E) . A potential synapomorphy for the latter group may be a modified web in an "H"-like pattern (character 46, state 1) (Eberhard et al. 2008, fig. 10A-C) , although each genus appears to have a specific architecture. Further corroboration of these relationships is required, as they emerged from a successive weighting analysis. As mentioned above, from the implied weight analyses, one topology (k = 6) was preferred (Fig. 5) . The reason for this are that it is logically consistent with the tree from the successive weighting analysis, corresponds to one of two of the fundamental cladograms from the unweighted analysis (under collapsing rule 1), it is fully resolved, has potential character support, and its concavity value (k = 6) is not a low value. In agreement with Arnedo et al. (2009) , within our range of concavity values (k = 1-10), our preferred tree relies on values that tend towards equal weights. That is, k negatively correlates with how strongly homoplasious characters are down-weighted (Arnedo et al. 2009 ). This topology might be considered a suitable working hypothesis from this contribution.
Although there was an intense search for informative characters, it would be important to test potential characters that were not explored here, such as those suggested by Agnarsson (2004) : the distribution of setae (over appendages and body), the distribution of sensory organs (trichobothria and slit sensilla), and tarsus IV claws, which may shed light to resolve phylogenetic problems inside Spintharinae. Another source of information that has been underexploited for phylogeny is related to behavioral and web building traits, as very little is known in this
